Aspergillus Mural Endocarditis
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Walsh, Thomas J., and Hutchins, Grover M.: Aspergillus
mural endocarditis. Am J Clin Pathol 71: 640-644, 1979. In-
fectious mural endocarditis is uncommon and not well docu-
mented. The clinical setting and pathologic features of five
patients with Aspergillus mural endocarditis are described.
Leukemia, carcinoma, renal transplantation, and hepatic fail-
ure were the primary diseases. Associated conditions include
high-dose corticosteroids, cytotoxic therapy, renal failure,
gram-negative sepsis, and endotracheal intubation. All patients
received prolonged antibiotic therapy or treatment with three
or more antibiotics. All had clinically undetected aspergillosis
and severe fungal pneumonia. Fungal myocardial abscesses
were present in each patient. Aspergillus mural endocarditis
developed in more than 40% of patients with cardiac
aspergillosis. Endocardial vegetations were contiguous with
underlying myocardial infection; yet they may develop initially
as a subendocardial focus rather than from a myocardial
abscess. Aspergillus mural endocarditis progressed to destroy
the mitral valve ring and served as a source of mycotic
embolization to vital organs. (Key words: Aspergillus: Mural
endocarditis.)

ASPERGILLUS, an increasingly frequent cause of in-
fection among debilitated patients, 1228 has been re-
ported to occur as a cause of infective mural endo-
carditis in only three patients3527 since 1947. Since
the clinical setting, consequences, and pathogenesis of
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infective mural endocarditis, especially when caused
by Aspergillus, are not understood7 we studied the
clinical and pathologic features of five cases of Aspergil-
lus mural endocarditis.

Report of Five Cases

As summarized in Table 1, the principal clinical diagnoses of the
patients were colonic adenocarcinoma, leukemia, fulminant
hepatitis, and rejection of renal transplant. Prolonged antibiotic
therapy or (>10 days) treatment with three or more antibiotics or
both, were administered to all patients. High-dose corticosteroid
therapy was administered to four patients; three of these received
concomitant cytotoxic agents. Renal failure complicated the
courses of four patients; two underwent endotracheal intubation.
Sepsis occurred in two patients, one of whom received amphotericin
B and 5-fluorocytosine~ for candidiasis, which clinically obscured
a more aggressive aspergillosis.

All patients were febrile. None had a new murmur. One patient
had a vesiculopapular rash from which Candida was cultured. All
cultures were negative for Aspergillus. Leukocytosis (16,000-24,000
cells/cumm) with a shift to the left was present in three patients;
neutropenia due to cytotoxic therapy occurred in two patients. The
only electrocardiographic changes were nonspecific ST-segment and
T-wave abnormalities in three patients. Roentgenograms of the
chest demonstrated progressive infiltrates in three patients. Seen
retrospectively, these infiltrates were consistent with acute pul-
monary aspergillosis. A necrotizing Aspergillus pneumonia was
demonstrated at autopsy and was a possible portal of entry in
all patients.

Table 1. Pertinent Comparative Clinical Findings in Aspergillus Mural

Age
(Years), Principal Clinical

Sex Diagnosis
Patient 1 52, M Colonic adenocarcinoma
Patient 2 59, M Acute monocytic leukemia
Patient 3 9, M Fulminant hepatitis
Patient 4 16, F Myelomonocytic leukemia
Patient 5 29, F Renal transplantation

Multiple
and/or
Chest Antifungal Prolonged
Fever Radiograph Therapy Antibiotics
+ Pleural - Prolonged
effusion
+ W idespread - Prolonged
infiltrates
+ Lower lobe - Prolonged
infiltrates
+ Congestive + Prolonged
heart failure Multiple
+ W idespread — Multiple

infiltrates
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Table 2. Pertinent Pathologic Findings in Aspergillus Mural Endocarditis

Age Culture
(Years); for Mural Myocardial Extracardiac Involvement Immediate
Sex Aspergillus Vegetationsf Abscessest by Fungi Cause of Death
Patient 1 52, M - LA and MYV ring LV, LA Lungs, kidneys Gram-negative
sepsis
Patient 2 59, M — RA, LV RA, LV Lungs, brain, kidneys, liver, spleen, Disseminated
pancreas, thyroid aspergillosis
Patient 3 9, M — LV LV Lungs, brain, kidneys, liver, spleen, Gastrointestinal
thyroid, pancreas hemorrhage
Patient 4 16, F _F RV, LV RV, LV Lungs, brain, eyes, spinal cord, Pulmonary
kidneys, spleen, thyroid, skin, hemorrhage
intestines
Patient 5 29, F RA, RV, LV RA, RV, LA, LV Lungs, trachea, brain, eyes, liver, Pulmonary
spleen, thyroid, intestines, pleura, septic emboli

* Culture of cutaneous lesions and cerebrospinal fluid grew Candida tropicalis.

W idespread myocardial abscesses were present in all hearts as a
component of systemic mycosis. Endocardial and myocardial lesions
contained fungal forms characteristic of Aspergillus with large
septate hyphae and angular dichotomous branching (Fig. 1). Mural
endocarditis arose from myocardial abscesses in two hearts and
from an endocardial or subendocardial source in two other hearts.

—Fhe-severe endocardial and myocardial necrosis in the-heart of
Patient 1 prevented determination of the lesion’s origin.

The left atrial-mital ring lesion (Fig. 2) developed independently
ofany extension from a pulmonary abscess via the pulmonary veins.
The mural endocardial lesions appeared as yellow to grayish white
excrescences 0.1 mm to 10 mm in greatest diameter, with a mean
size of 1mm to 2 mm in diameter. Aspergilli abounded with virtually
no inflammatory infiltrate in patients treated with cytotoxic agents.
This reaction was unlike the marked inflammatory response to
Aspergillus in those who received no cytotoxic agents.

Extracardiac infection most frequently involved the lungs, brain,
and kidney; mycotic abscesses in these organs were common (Fig. 3).
Embolic occlusion of major systemic arteries did not occur. How-
ever, Aspergilli did invade pulmonary vessels and caused throm-
boembolic pulmonary arterial occlusion with hemorrhagic infarction.

Endocarditis

Cortico- Cytotoxic
steroids Therapy Underlying Conditions
— — Renal failure, endotracheal intubation,
gram negative sepsis, Gl surgery x2
+ + -
+ - Renal and hepatic failure
+ + Acute renal failure, Candida sepsis
+ + Meningitis, endotracheal intubation,

transplant nephrectomy for rejection

peritoneum

t LA = left atrium; LV = left ventricle; MV = mitral valve; RA = right atrium;
RV = right ventricle.

Death of one patient was ascribed to Aspergillus pneumonia
and intrapulmonary hemorrhage. Immediate causes of death in other
patients were related to gram-negative sepsis, massive gastro-
intestinal hemorrhage, Aspergillus sepsis, acute renal failure, and
septic pulmonary emboli with hemorrhagic infarction.

Discussion

True mural endocarditis without a known antecedent
endocardial lesion17 has been reported to occur in 22
patients.3~6,8-11,17-21,23242627 Eight instances were due
to fungi, and three were caused by Aspergillus.3527

Other mechanisms of mural endocarditis include in-
fection of right mural endocardium injured by jet flow
through a ventricular septal defect,7 infection of pre-
existent ventricular aneurysm,16 endocarditis on an
auricular septal defect,1 infectious thrombosis of a
central venous catheter,2 infection of mural thrombus
overlying a myocardial infarct,13 complication of
cardiac pacemaker2 and mural bacterial endocarditis
of a ventricular friction lesion.15

Mural endocarditis is usually not the cause of death.
However, it has caused myocardial rupture resulting
in aortico-right ventricular fistula2 and aortico-left
atrial fistula.2L Embolization has caused sudden cere-
brovascular accident2and peripheral arterial occlusion
by Pseudomonas-laden emboli.2l

Three cases of mural endocarditis due to Aspergillus
have been previously reported. The five patients de-
scribed here were encountered among the 13 with as-
pergillosis of the heart studied by autopsy at The Johns
Hopkins Hospital.25 The lesions develop in the clinical
setting of severely debilitating diseases. Impairment
of the host’s defenses against Aspergillus occurred by
(1) prolonged treatment with multiple and broad-
spectrum antibiotics, which altered normal bacterial
flora, (2) cytotoxic therapy and corticosteroids, (3)
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Fig. 1.A: Endocardial lesions (arrows) on the right ventricular endocardium. TV-tricuspid valve. B: Aspergillus growing in the endo-
cardium and destroying the immediately subjacent myocardial muscle cells. The organisms have branching septate hyphae. Hematoxylin

and eosin. x250.

endotracheal intubation, (4) uremia, (5) gram-negative
sepsis, and (6) repeated surgical procedures. The
classic manifestations of endocarditis, such as new
murmur, Osier nodes, Roth spots, splinter hemor-
rhages, and petechiae, were not seen in these patients
with Aspergillus mural endocarditis.

Abrupt embolic occlusion of large peripheral arteries,
which is a characteristic of vegetative fungal valvular
endocarditis,4was generally not observed in Aspergil-
lus mural endocarditis. Instead, these endocardial
lesions usually developed in the setting of widespread
aspergillosis. Embolic myocardial abscesses may
rupture into the endocardium.35 Other lesions seem to
arise from a subendocardial focus and without any
significant myocardial involvement.

Most lesions are small and do not develop into large
mural vegetations, since the more overwhelming un-
derlying disease and generalized mycosis cause the
early demise of these patients. The smaller vegetations
aggravate the clinical condition by serving as sources
of microemboli, which may develop as major abscesses,
especially in brain and lung. The Aspergillus mural
lesions also invade and destroy the myocardial wall

and may lead to cardiac rupture. Aspergillus mural
endocarditis generally occurs in the debilitated patient
as part ofageneralized mycosis, is difficult to diagnose,
is usually not the cause of the patient’s demise, but
may cause widespread myocardial necrosis and serve
as a source of mycotic emboli.
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Fig. 2. A: Aspergillus endocarditic lesion (arrow) beneath the mitral valve (MV). The inflammatory reaction extends to the epicardium.
LA-left atrium; LV-left ventricle. Hematoxylin and eosin. x 15. B: Colony of Aspergilli which has provoked a relatively mild inflammatory
response. Methenamine silver. x300.

Fig. 3. A: Cerebral abscess produced by Aspergillus presumably embolic from an endocarditis. B: Aspergillus embolus in a small splenic
artery. The arterial wall (right) shows severe inflammation. Giemsa. x250.
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